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Existing Business Problems

■ Multiple languages
■ Multiple protocols
■ Heterogeneous environments
■ Tight coupling
■ Inflexibility of existing systems

01 WAREHOUSE-QUOTE-STRUCTURE.
   05 UTF-HEADER.
      10 CICS-RESP-MAJOR-CODE     PIC X(00004).
      10 CICS-RESP-MINOR-CODE     PIC X(00004).
      10 CICS-RESP-MESSAGE        PIC X(00072).
      10 HEADER-FILLER            PIC X(00020).
   05 UTF-APPLICATION-DATA.
      10 INQUIRY-NUMBER           PIC X(00010).
      10 PART-NUMBER              PIC X(00010).
      10 INVENTORY-NUMBER         PIC 9(00008).
      10 PATH-EXECUTION-RECORD    PIC X(00300).

public class Warehouse {

   public int getStock (String partNumber) {
      database DB = new database(); 
      return DB.dblookup(partNumber);
   }
}

#include <iostream>
using namespace standard;

int main () {
   char prod[] = {‘W', ‘E', ‘S', ‘B', '/0' };
   cout << prod;
   return 0;
}

class Warehouse:
    def inventory(self):   
       self.getInventory()       
 
    def status(self):   
       print 'OK' 
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Existing Business Problems

WebSphere MQ

soap/http
soap/jms

http

JMS

MQ/JMS
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Removing complexity

Enterprise Service Bus
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The Enterprise Service Bus
An Enterprise Service Bus (ESB) is a flexible connectivity 
infrastructure for integrating applications and services.

Shape = Transport protocol
Color = Data format

An ESB performs the following 
between requestor and service

   CONVERTS 
between different transport protocols

   MATCHES & ROUTES 
communications between services

   TRANSFORMS 
between different data formats

   IDENTIFIES & DISTRIBUTES 
business events
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Interaction Services Process Services Information Services

Partner Services Business App Services Access Services

 Business Innovation & Optimization Services
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Infrastructure Services
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ESB

SOA and the Enterprise Service Bus
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Fundamentals
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WebSphere ESB Essentials: Family Values...

WebSphere
 Application

Server

WebSphere
 Application Server ND

WebSphere ESB

IBM Process Server 
Advanced Edition

App Server

Clustering

Mediation

Choreography
And Solution Viewpoint
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WebSphere ESB Essentials: What Do I get?

WebSphere ESB

*Licence to use. 
Adapters packaged with 
IID

Web 
Services:

WS-*
SOAP/
HTTP

SOAP/
JMS

Adapters*

Email

Flat File JDBC

Messaging: JMS 1.1

WebSphere
MQ HTTP

Protocol 
Support 
(connect from 
any to any)

Mediation 
Support 
(transformation, 
logging, routing, 
etc)

Tivoli Access Manager

Supports the visual Mediation 
Construction provided by WID

UDDI

Wide Range of Supplied 
Mediation Function

Enterprise QOS SecurityTransactions Scalability etc...Availability

Format Support

(convert from 
any to any)

Fixed WidthXML Atom WTXDelimitedSOAP JSON

EJB
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WebSphere ESB Essentials: Related Products

WebSphere 
Adapters
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WebSphere ESB

*Licence to use. 
Adapters packaged with 
IID

Web 
Services:

WS-*
SOAP/
HTTP

SOAP/
JMS

Adapters*

Email

Flat File JDBC

Messaging: JMS 1.1

WebSphere
MQ HTTP

Protocol 
Support 
(connect from 
any to any)

Mediation 
Support 
(transformation, 
logging, routing, 
etc)

Tivoli Access Manager

Supports the visual Mediation 
Construction provided by WID

UDDI

Wide Range of Supplied 
Mediation Function

Enterprise QOS SecurityTransactions Scalability etc...Availability

Format Support

(convert from 
any to any)

Fixed WidthXML Atom WTXDelimitedSOAP JSON

EJB
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WebSphere ESB Registry Edition: Related Products

WebSphere 
Adapters
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Transformation

eXtender

WebSphere Enterprise Service Bus Registry Edition

*Licence to use. 
Adapters packaged with 
IID

Web 
Services:

WS-*
SOAP/
HTTP

SOAP/
JMS

Adapters*

Email

Flat File JDBC

Messaging: JMS 1.1

WebSphere
MQ HTTP

Protocol 
Support 
(connect from 
any to any)

Mediation 
Support 
(transformation, 
logging, routing, 
etc)

Tivoli Access Manager

Supports the visual 
Mediation Construction 

provided by WID

UDDI

Wide Range of Supplied 
Mediation Function

Enterprise QOS SecurityTransactions Scalability etc...Availability

Format Support

(convert from 
any to any)

Fixed WidthXML Atom WTXDelimitedSOAP JSON

EJB

WebSphere
Service Registry
and Repository

Service and 
policy 

management

New!
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A Closer Look
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User Roles and Tasks

• Operates in “administration space”

• Understands basic interaction 

patterns of business processes

• Focuses on deployed mediation 

modules and their external 

interactions

Integration
Developer

Solution 
Administrator

ESB
Solution

• Operates in “development space”

• Understands semantics of business 

processes to be integrated and 

enables realization of business goals 

of underlying processes

• Focuses on Mediation Module 

construction

WebSphere ESB WebSphere Integration Developer
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  Fundamental Enterprise Service Bus Pattern

Component1

Component1

Service
Requester

Service
Provid

er1

Service
Provid

er2

Enterprise Service Bus

Service
Requester
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Top Level view: Imports, Exports and Components

Components are where the main connectivity logic happens
Imports and exports support different protocols

    All interactions are represented using service interfaces (WSDL)

17

Exports: 
Represent a 

service 
offered by 

the ESB

Imports: 
Represent a 

service 
invoked by 

the ESB

Components: 
Represent 

Mediation Logic 
within the ESB

Components: 
Represent 

Mediation Logic 
within the ESB

Components: 
Represent 

Mediation Logic 
within the ESB

Components: 
Represent 

Mediation Logic 
within the ESB

Service interfaces 
(WSDL)
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Connectivity Support
Defined as Export and Import nodes in application modules.
Supported Connectivity Bindings:

o Native SCA (module to module)
o HTTP Access (REST, XML/HTTP)
o Web Services (SOAP/HTTP, SOAP/JMS)
o Messaging (JMS, MQ, JMS MQ, generic JMS 3rd party adapters)
o JEE Applications (Session EJB)
o Java Connectivity Architecture (JCA) adapters

Supplied Adapters:
o IBM WebSphere Adapter for Email
o IBM WebSphere Adapter for FTP
o IBM WebSphere Adapter for Flat Files
o IBM WebSphere Adapter for JDBC
o IBM WebSphere Adapter for System i
o IBM CICS ECI Resource Adapter
o IBM IMS Connector for Java

o IBM WebSphere Adapter for JD Edwards EnterpriseOne® 
o IBM WebSphere Adapter for Oracle® E-Business Suite 
o IBM WebSphere Adapter for PeopleSoft 
o IBM WebSphere Adapter for SAP® Software 
o IBM WebSphere Adapter for Siebel® Business Applications
o IBM WebSphere Adapter for Lotus Domino

18

Built-inBuilt-in
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Integration
Developer

Converting (between transport protocols)

The business integration perspective is used for 
developing WebSphere ESB modules

The business integration perspective is used for 
developing WebSphere ESB modules
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Integration
Developer

Converting (between transport protocols)The assembly diagram depicts the imports and exports 
(or externals) of the current module

The assembly diagram depicts the imports and exports 
(or externals) of the current module
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Integration
Developer

Converting (between transport protocols)

Here we can see that one import and one export have 
been dragged from the palette onto the canvas and 

linked together

Here we can see that one import and one export have 
been dragged from the palette onto the canvas and 

linked together

A warning appears to inform us that the import has no 
binding

A warning appears to inform us that the import has no 
binding
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Integration
Developer

Converting (between transport protocols)

Adding a binding is a simple right click and menu 
selection

Adding a binding is a simple right click and menu 
selection
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Integration
Developer

Converting (between transport protocols)

Binding properties are easy to configure. The relevant 
options can be overridden at runtime via the admin 

console

Binding properties are easy to configure. The relevant 
options can be overridden at runtime via the admin 

console

The export has a Web service binding. 
The import has a JMS binding. Protocol 

conversion complete!

The export has a Web service binding. 
The import has a JMS binding. Protocol 

conversion complete!
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Integration
Developer

Matching and Routing: The high level view

The assembly diagram shows one web service export, one mediation flow, and three 
imports. The mediation flow will route to the one of the three services based on the 

content of the input message.

The assembly diagram shows one web service export, one mediation flow, and three 
imports. The mediation flow will route to the one of the three services based on the 

content of the input message.
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Integration
Developer

Matching and Routing: Inside the mediation component

Message Filter for routing based on 
message content

Message Filter for routing based on 
message content

Switch between the request and response 
flows here

Switch between the request and response 
flows here
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Integration
Developer

Matching and Routing

Filtering is based on XPath expressions. In business terms we are taking data from the input request and 
selecting a service based on that data.

Filtering is based on XPath expressions. In business terms we are taking data from the input request and 
selecting a service based on that data.
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The Service Message Object
■The Service Message Object (SMO) is a 'one stop 
shop' for all message and context data

■ It provides an abstraction of the concrete message, 
and can be manipulated using XPath and XSLT
–For all message formats – not just XML

■Support for binary attachments

contentType

data

SMO

contentID

context
1

headers
1

attachment
0..*

body
0..1

Integration
Developer
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Integration
DeveloperData Conversion

An SCA export and a mediation flow in the assembly diagram. Double clicking 
on the mediation flow takes you into the mediation flow editor

An SCA export and a mediation flow in the assembly diagram. Double clicking 
on the mediation flow takes you into the mediation flow editor
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Integration
DeveloperData Conversion

The mediation flow has Input and Response primitives. They have 
been connected with an XSLT primitive.

The mediation flow has Input and Response primitives. They have 
been connected with an XSLT primitive.
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Integration
DeveloperData Conversion

A crisp, clean drag and drop interface for data conversion. In addition to the basics 
there are submaps, comprehensive array support, Java callouts. The XSLT primitive 

can access and manipulate headers as well as message data

A crisp, clean drag and drop interface for data conversion. In addition to the basics 
there are submaps, comprehensive array support, Java callouts. The XSLT primitive 

can access and manipulate headers as well as message data
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Service Aggregation

■ Split messages for separate processing

■ Augment messages from multiple services

■ Amalgamate data from multiple sources

■ Provide alternate services for failover

Integration
Developer
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Integration
Developer

Service Aggregation

Three services are invoked from within the 
flow

Three services are invoked from within the 
flow

The branching is tied together 
using the FanOut and FanIn 

primitives

The branching is tied together 
using the FanOut and FanIn 

primitives

Data within the flow is stored and 
retrieved via contexts

Data within the flow is stored and 
retrieved via contexts
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Integration
Developer

Service Aggregation

Input data is saved in the transient contextInput data is saved in the transient context The FanOut / FanIn pair are set to iterate over an 
array of input data, invoking a service for each data 
item that matches an XPath expression. Returned 

data is stored in the Shared Context

The FanOut / FanIn pair are set to iterate over an 
array of input data, invoking a service for each data 
item that matches an XPath expression. Returned 

data is stored in the Shared Context

The response data is built up from the transient context 
(input data) and / or the shared context (additional data 

retrieved from the invoked service(s))

The response data is built up from the transient context 
(input data) and / or the shared context (additional data 

retrieved from the invoked service(s))
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Integration
Developer

WSRR & Dynamic Endpoint Lookup: Top Level View
Main task of the mediation 
component is to perform 

dynamic routing

Main task of the mediation 
component is to perform 

dynamic routing

Scenario: Routing insurance claims to named insurance providers
● Insurance providers support a common web service
● Only difference between providers is the endpoint address
● Providers may be added, deleted or changed at any time
● Unsuccessful WSRR queries are forwarded to a JMS queue for resolution

Scenario: Routing insurance claims to named insurance providers
● Insurance providers support a common web service
● Only difference between providers is the endpoint address
● Providers may be added, deleted or changed at any time
● Unsuccessful WSRR queries are forwarded to a JMS queue for resolution
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Integration
DeveloperWSRR & Dynamic Endpoint Lookup: Inside the mediation

The invoked endpoint is decided at runtime 
based on the response from WSRR

The invoked endpoint is decided at runtime 
based on the response from WSRR

WebSphere Service Registry 
& Repository
● Enables your ESB to be more 
dynamic, flexible and adaptable
● Promotes reuse
● Enables governance

WebSphere Service Registry 
& Repository
● Enables your ESB to be more 
dynamic, flexible and adaptable
● Promotes reuse
● Enables governance
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Runtime Management

Solution 
Administrator
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Solution 
Administrator

Runtime Management

Selecting a module allows 
certain attributes to be 

manipulated.

Selecting a module allows 
certain attributes to be 

manipulated.

The deployed mediation 
modules can be viewed and 

manipulated in the SCA 
modules view

The deployed mediation 
modules can be viewed and 

manipulated in the SCA 
modules view

A web browser tab embedded in 
WebSphere Integration Developer 
A web browser tab embedded in 

WebSphere Integration Developer 

The integrated solutions console is used for 
WebSphere ESB runtime management 

The integrated solutions console is used for 
WebSphere ESB runtime management 
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Mediation Control: Promoted Properties
■ The Mediation Flow developer can choose to promote the property of a 

mediation primitive, and can select a new name (alias) for this promoted 
property

■ When this is done, the promoted property becomes available for the 
administrator to override as Module Properties

■ Can be placed under the control of WSRR as Mediation Policies
■ This enables to integration developer to selectively empower the administrator to 

be able to customize some aspects of mediation behaviour

module properties

Mediation Flow

Primitive

Primitive

Mediation Flow Component
Mediation Module

Solution 
Administrator
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ESB Mediation Module Properties

To effect this change, the 
administrator uses the administrative 
console to view the module properties 
defined for the mediation module, and 
modifies the value of the 
MessageLogger.root module property 
from /body to /

Solution 
Administrator
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New in Version 7.0

■ 7.0: Base Connectivity Enhancements
–EJB export, SOAP with Attachments

■ 7.0: Enhanced Mediation Support
–Additional Pattern Support
–Federated service connectivity enablement
–Proxy gateway
–Mediation subflow, policy enhancements
–New QoS: Event sequencing, Store and Forward
–New Mediation primitives
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WebSphere ESB V7.0: New Primitives
Primitive Description

Message Validator Validate the message matches the schema

Trace Print a trace message to the server log

SLA Check Check whether the consumer of this target 
service has an agreement to use it defined in 
WSRR.

Flow Order Control the order of execution for multiple flow 
branches

UDDI Endpoint 
Lookup 

Lookup service endpoint in UDDI

Gateway Endpoint 
Lookup

Lookup service endpoint based on a virtual 
service name defined in WESB
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WebSphere ESB V7.0  Mediation Policy Enhancements 
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Featurepack Updates: New Mediation Pattern Support
■ Featurepack:

– Availability Date: June 11th 2010
■ Accelerators for two more common integration patterns

– Creates complete modules, ready for deployment to WESB or WPS
– Capability Delivered in WebSphere Integration Developer, supported by WebSphere ESB and WebSphere 

Process Server

Service Translator
• allows a service to be made 

available with a different 
interface. 

• allows certain operations on the 
interface to be hidden

• interface can be made available 
with a completely different 
structure which is more 
appropriate for specific users of 
that interface.

Service Selector
• allows multiple implementations of 

the same service interface to be 
grouped behind a single endpoint 
address

• Multiple transport protocols supported

Simple options to enable logging and 
tracing  of messages as part of the 
pattern  customization
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V7.0
11 Dec 2009

Future release

V7.0.0.1 

 Smart connectivity for Java applications and BPM
 Based on WAS v7 (JDK 6, Java EE 5, EJB 3.0), 

leveraging SCA FeP, XML FeP, Eclipse 3.4, MQ 
v7

 WS enhancements: WS-Addressing, WS-Policy, 
Kerberos token profile, SOAP Attachments

 Store-and-forward and Health monitoring widgets
 Web-based widgets for mediation policies
 Supports WSRR v7 including Service Federation
 Supports Adapters v7, enhanced for JDBC, FTP, 

Email, SAP, Oracle EBS, CICS, EMD tooling, 
iSeries. New adapter support for WBE, Lotus 
Domino

 Pattern-based mediation authoring with WID v7: 
Service Gateway enhancements

WebSphere ESB Registry Edition
 WESB + WSRR Getting started package
 Dynamic Service Connectivity, Reuse
 SOA Visibility: Governance, Management

IBM's plans, directions, and intent are subject to change or withdrawal

FeP1 WID,
Adapters
June 2010

WESBRE 
v7.0

8 Oct 2010

WESB
WID, Adapters

FeP2 WID,
Adapters
Oct 2010

 Service Translator pattern
 Service Selector pattern
 Alias / Vocabulary in XML 

mapper
 Adapter enhancements (JDBC, 

iSeries, LotusDomino, Siebel)

 Adapter enhancements 
(Oracle, ECM)

 WLE calls web services

WebSphere Enterprise Service Bus Roadmap

Major release
Minor release

Delivery of Next capabilities
WESB Future Capabilities

 Configurable ESB: Simplify Connectivity with Web UI, 
WSRR, applying patterns to make services ready for use by 
consumers 
 Scriptable ESB: Textual mediation flow format for custom 
patterns, custom mediations, compare/merge, copy/paste,
…
 Enhance and extend common transformation and 
mapping  
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Summary

• WebSphere ESB is central to the SOA evolution

• Integrates seamlessly with WebSphere platform 

• Delivers business-critical qualities of service

• Integrated solution for service mediation and hosting

• Provides business visibility with embedded event engine for Business Activity Monitoring solutions

• Optimized for standard XML and web services formats, with basic support for other common 
formats

• Integrates everything with WebSphere Adapters for enterprise applications, the breadth of the 
WebSphere ecosystem, and support for standard protocols

• Delivers leadership in SOA standards for service composition, and leverages the embedded 
messaging and web services engines from WebSphere
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DOCUMENTATION. 

NOTHING CONTAINED IN THIS PRESENTATION IS INTENDED TO, OR SHALL HAVE 
THE EFFECT OF:

• CREATING ANY WARRANTY OR REPRESENTATION FROM IBM (OR ITS AFFILIATES OR ITS OR THEIR 
SUPPLIERS AND/OR LICENSORS); OR 

• ALTERING THE TERMS AND CONDITIONS OF THE APPLICABLE LICENSE AGREEMENT GOVERNING THE 
USE OF IBM SOFTWARE. 
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